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(57) ABSTRACT 
A compressor has a housing which includes a compression 
mechanism for compressing and then discharging Sucked air, 
and an intercooler core for cooling the discharged air and 
mitigating a pressure fluctuation thereof. The housing has a 
cylinder block integrally formed so as to include a rotor 
chamber which accommodates the compression mechanism, 
a silencing and cooling chamber which accommodates the 
intercooler core, and a discharge hole which provides com 
munication between the rotor chamber and the silencing and 
cooling chamber. 
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1. 

COMPRESSOR HAVING INTERCOOLER 
CORE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to compressors. 
2. Description of the Related Art 
In order to reduce the carbon dioxide emissions, electric 

vehicles using a fuel cell have been developed. The fuel cell 
generates electric power by an electrochemical reaction 
between oxygen Supplied to a cathode and hydrogen Supplied 
to an anode. In an electric vehicle, in order to Supply oxygen 
to the cathode of the fuel cell, oxygen in air compressed and 
Supplied by a compressor is used. 

However, the compressor has a problem in that various 
noises are generated from an air inlet side and a discharge 
outlet side. In addition, in electric vehicles on which a fuel 
cell is mounted, in view of reaction temperature and heat 
resistance of the fuel cell, it is necessary to reduce the tem 
perature of the air discharged from the compressor, and a heat 
exchanger Such as an intercooler or the like is provided to 
reduce the temperature of the discharged air. However, a large 
number of auxiliaries are mounted in an electric Vehicle, and 
hence there is a problem that it is difficult to secure a mount 
ing space. 

Japanese Patent Application Laid-open No. 2003-184767, 
for example, describes a screw compressor having two rotors 
to be mounted on a fuel cell vehicle in which there is provided 
a silencing and cooling device having a silencing function for 
reducing noise from the discharge outlet side and a function 
for cooling discharged fluid (air). In Japanese Patent Appli 
cation Laid-open No. 2003-184767, a cover which internally 
forms an additional space is attached to the outside of the 
housing of a compressor, and the additional space is formed 
between two planes which extend orthogonal to a plane con 
necting the two central axes of the two rotors that are in 
parallel with each other, and further the two planes pass 
through the two individual central axes. That is, the additional 
space is formed at a position where a valley is formed by the 
pair of rotors in a part of the housing. 

Further, the additional space forms an inlet-side space con 
nected to a discharge port of a space where the rotors are 
accommodated and an exit-side space connected to a dis 
charge outlet serving as an opening of the cover. Furthermore, 
the inlet-side space and the exit-side space are connected via 
a plurality of heat exchanging tubes provided in the additional 
space. Moreover, heat exchanging flow paths are formed in 
the plurality of heat exchanging tubes, and cooling water 
paths are formed between the plurality of heat exchanging 
tubes. In addition, heat exchanging fins attached to the outside 
of the heat exchanging tubes protrude into the cooling water 
paths. With this arrangement, when a fluid Such as air dis 
charged into the additional space from the discharge port 
flows from the inlet-side space to the exit-side space, the fluid 
is subject to a silencing action with its discharge pulsations 
being damped, and also is Subject to a cooling action by 
effecting heat exchange with the cooling water in the cooling 
water paths while flowing in the narrowed heat exchanging 
flow paths formed in the heat exchanging tubes. 

However, in the compressor in Japanese Patent Application 
Laid-open No. 2003-184767, since the cover is attached to 
the housing as a separate member, the housing and the cover 
generate separate vibrations by the mechanical vibration gen 
erated by the compressor so that a problem arises that the 
generated vibration causes the cover to generate a noise, or 
that the generated vibration may deform the cover and the 
deformed portion vibrates to generate a noise. 

SUMMARY OF THE INVENTION 

The present invention has been achieved in order to solve 
Such problem, and an object thereof is to provide a compres 
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2 
Sor which has a function of cooling a discharged fluid, and is 
capable of achieving a reduction in noise. 

In order to solve the above-described problem, a compres 
sor according to the present invention has a housing which 
includes a compression mechanism for compressing and then 
discharging a Sucked fluid and a silencing and cooling device 
for cooling the discharged fluid and mitigating pressure fluc 
tuations thereof, wherein the housing has a cylinder block 
integrally formed so as to include a compression space which 
accommodates the compression mechanism, a silencing and 
cooling space which accommodates the silencing and cooling 
device, and a communicating hole which provides commu 
nication between the compression space and the silencing and 
cooling space. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic perspective view showing a structure 
of a compressor according to a first embodiment of the 
present invention; 

FIG. 2 is a schematic view showing a cross section includ 
ing a line in the y-y direction and a line in the Z-Z direction of 
FIG. 1 as viewed from the direction II; 

FIG. 3 is a schematic view showing a cross section taken 
along line III-III of FIG. 2; 

FIG. 4 is a schematic perspective view showing a structure 
of a compressor according to a second embodiment of the 
present invention; 

FIG. 5 is a schematic view showing a part of a cross section 
including a line in the y-y direction and a line in the Z-Z 
direction of FIG. 4 as viewed from the direction V: 

FIG. 6 is a schematic view showing a cross section taken at 
line VI-VI of FIG. 5; 

FIG. 7 is a schematic view of the compressor of FIG. 4 as 
viewed sideways: 

FIG. 8 is a schematic perspective view of a cylinder block 
of a compressor according to a third embodiment of the 
present invention as viewed obliquely from behind; 

FIG. 9 is a schematic view showing a cross section includ 
ing a line in the y-y direction and a line in the Z-Z direction of 
FIG. 8 as viewed from the direction IX, in which a gear cover 
is added; 

FIG. 10 is a schematic cross sectional side view showing a 
part of a compressor according to a fourth embodiment of the 
present invention; 

FIG. 11 is a schematic view showing a cross section taken 
along line XI-XI of FIG. 10; 

FIG. 12 is a schematic cross sectional side view showing a 
variation of the compressor according to the second embodi 
ment of the present invention; 

FIG. 13 is a schematic cross sectional side view showing a 
variation of the compressor according to the fourth embodi 
ment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A description is given hereinbelow of embodiments of the 
present invention on the basis of the accompanying drawings. 
First Embodiment 

First, a description is given of a structure of a compressor 
101 according to a first embodiment of the present invention. 
Note that, in the following embodiments, description is given 
of an example of a case where a Roots air compressor is used 
as the compressor which constitutes a part of a fuel cell 
system mounted on a vehicle and generates discharge pulsa 
tions generating a loud sound. 

Referring to FIG. 1, the compressor 101 integrally includes 
a compression mechanism portion 10 which internally has a 
compression mechanism for compressing air as a fluid, and a 
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silencing and cooling portion 30 which internally has a water 
cooled intercooler core. In addition, the compressor 101 
includes a motor 40 which is integrally coupled to the com 
pression mechanism portion 10 and serves as a drive device 
for driving the compression mechanism of the compression 
mechanism portion 10. That is, the compressor 101 is sup 
plied to the market as an assembly of the compressor with the 
compression mechanism portion 10, the silencing and cool 
ing portion 30, and the motor 40 provided therein. 

Herein, it is assumed that a Z axis extends from the com 
pression mechanism portion 10 toward the silencing and 
cooling portion 30, a direction from the compression mecha 
nism portion 10 toward the silencing and cooling portion 30 is 
a +Z direction, and a direction opposite to the +z direction is 
a-Z direction. Further, it is assumed that a y axis extends from 
the compression mechanism portion 10 toward the motor 40 
perpendicularly to the Z axis, a direction from the compres 
sion mechanism portion 10 toward the motor 40 is a +y 
direction, and a direction opposite to the +y direction is -y 
direction. Furthermore, it is assumed that an X axis extends 
perpendicularly to the y axis and the Z axis, a direction from 
left to right on a paper sheet with the drawing is a +X direction, 
and a direction opposite to the +X direction is a -X direction. 

Referring to FIG. 2, there is shown a cross section of the 
compressor 101 including a line in they-y direction and a line 
in the Z-Z direction of FIG. 1, i.e., a view of a cross section of 
the compressor 101 in parallel with a plane including they 
axis and the Z axis as viewed from the +X direction toward the 
-X direction, i.e., a view of a cross section of the compressor 
101 which passes through the central axis of each of a main 
rotary shaft 6 of the compression mechanism portion 10 and 
and a drive shaft 42 of the motor 40. 
The compressor 101 has a housing 1 formed integrally with 

a cylinder block 3 as a central housing, a front housing 2 
joined to the cylinder block 3 on a side opposite to the side of 
the motor 40, a rear housing 4 joined to the cylinder block 3 
on the side of the motor 40, and a gear cover 5 joined to the 
rear housing 4 on the side of the motor 40. In addition, a shell 
41 constituting a casing of the motor 40 is integrally coupled 
to the gear cover 5 on a side opposite to the side of the rear 
housing 4 and the shell 41 also constitutes a part of the 
housing 1. 

The cylinderblock 3 has a structure in which a first cylinder 
block portion 3A forming the compression mechanism por 
tion 10 and a second cylinder block portion 3B forming the 
silencing and cooling portion 30 are integrally molded by 
using the same metal material by casting or the like. The first 
cylinder block portion 3A internally forms a rotor chamber 
3A1 having one side opened in the +y direction, while the 
second cylinder block portion 3B internally forms a prism 
like through portion 3B1 having both sides opened in the +y 
direction and the -y direction. In this arrangement, the rotor 
chamber 3A1 constitutes a compression space. 
The rear housing 4 has a structure in which a first rear 

housing portion 4A forming the compression mechanism 
portion 10 and a second rear housing portion 4B forming the 
silencing and cooling portion 30 are integrally molded by 
using the same metal material by casting or the like. The first 
rear housing portion 4A is joined to the first cylinder block 
portion 3A so as to cover the opened side of the rotor chamber 
3A1. The second rear housing portion 4B forms a prism-like 
concave portion 4B1 having a side opened in the -y direction 
and fitting the through portion 381, and is joined to the second 
cylinder block portion 3B. 
The gear cover 5 forms a closed gear chamber 5A on the 

side of the compression mechanism portion 10 together with 
the first rear housing portion 4A. 
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4 
The compression mechanism portion 10 has the main 

rotary shaft 6 passing through the first cylinder block portion 
3A and the first rear housing portion 4A and extending into 
the gear chamber 5A. The main rotary shaft 6 is coupled to the 
drive shaft 42 of the motor 40 via a first gear 11 so as to be 
rotatable integrally with the drive shaft 42. The main rotary 
shaft 6 is radially supported by a ball bearing 12 provided in 
the first cylinder block portion 3A and a ball bearing 13 
provided in the first rear housing portion 4A. 

In addition, the compression mechanism portion 10 has a 
sub-rotary shaft 7 (see FIG. 3) passing through the first cyl 
inder block portion 3A and the first rear housing portion 4A 
and extending into the gear chamber 5A. The sub-rotary shaft 
7 is coupled to a second gear in the gear chamber 5A (not 
shown) so as to be rotatable integrally with the second gear, 
and the second gear is engaged with the first gear 11. 
The front housing 2 has a structure in which a first front 

housing portion 2A forming the compression mechanism 
portion 10 and a second front housing portion 2B forming the 
silencing and cooling portion 30 are integrally molded by 
using the same metal material by casting or the like. The first 
front housing portion 2A is joined to the first cylinder block 
portion 3A So as to cover end portions of the main rotary shaft 
6 and the sub-rotary shaft 7 (see FIG. 3). The second front 
housing portion 2B forms a prism-like concave portion 2B1 
having a side opened in the +y direction and fitting the 
through portion 3B1, and is joined to the second cylinder 
block portion 3B. 

Therefore, the concave portion 2B1, the through portion 
3B1 and the concave portion 4B1 form a silencing and cool 
ing chamber 31 as one silencing and cooling space in a gen 
erally rectangular parallelepiped shape inside the silencing 
and cooling portion 30. 

Further, the compression mechanism portion 10 has a first 
rotor 8 which is provided inside the rotor chamber 3A1 and 
coupled to the main rotary shaft 6 so as to be rotatable inte 
grally with the main rotary shaft 6, and a second rotor 9 (see 
FIG. 3) which is provided inside the rotor chamber 3A1 and 
coupled to the sub-rotary shaft 7 (see FIG. 3) so as to be 
rotatable integrally with the sub-rotary shaft 7. In this 
arrangement, the first and second rotors 8 and 9 constitute 
rotating bodies. 

Referring to FIG. 3, the first and second rotors 8 and 9 are 
three-bladed rotors each having three protruding portions, 
and have the same shape. In addition, the first and second 
rotors 8 and 9 are engaged with each other such that the 
protruding portion of one of the rotors fits between the pro 
truding portions of the other rotor. 

Further, the first gear 11 (see FIG. 2) and the second gear 
(not shown) are engaged with each other, and hence, when the 
main rotary shaft 6 is driven to rotate via the drive shaft 42 
(see FIG. 2), the sub-rotary shaft 7 is caused to rotate at the 
same rotation speed as that of the main rotary shaft 6, and the 
first and second rotors 8 and 9 thereby rotate in mutually 
opposite directions at the same rotation speed. 

Referring to FIGS. 2 and 3, the first cylinder block portion 
3A of the cylinderblock3, the first rear housing portion 4A of 
the rear housing 4, the gear cover 5, the first rotor 8, the second 
rotor 9, the main rotary shaft 6, the sub-rotary shaft 7, the first 
gear 11, the second gear (not shown), and members included 
inside them constitute the compression mechanism 10A 
which compresses and then discharges Sucked air. Further, 
the rotor chamber 3A1 accommodates a portion where air is 
compressed in the compression mechanism 10A. 

Referring to FIG. 3, in the cylinder block 3, a discharge 
hole 3D as a communicating hole which provides communi 
cation between the rotor chamber 3A1 and the silencing and 



US 9,366,258 B2 
5 

cooling chamber 31 is formed between the rotor chamber 
3A1 and the through portion 3B1 (see FIG. 2). The discharge 
hole 3D is opened at an inlet 33 of the silencing and cooling 
chamber 31. Further, in the first cylinder block portion 3A of 
the cylinder block 3, a suction hole 3C is formed on a side 
opposite to the side of the discharge hole 3D relative to the 
rotor chamber 3A1. 

Returning to FIG. 2, in the compression mechanism por 
tion 10, a Suction pipe having an air cleaner (not shown) or the 
like attached thereto is connected to an outer Suction opening 
20 of the suction hole 3C when the compressor 101 is 
mounted on a vehicle. 

In addition, in the silencing and cooling portion 30, a side 
portion 3BA (see FIG.3) of the second cylinderblock portion 
3B of the cylinder block 3 in the -x direction is formed with 
a discharge outlet 34 which provides communication 
between the silencing and cooling chamber 31 and the out 
side. The discharge outlet 34 is opened to the outside of the 
silencing and cooling portion 30 in an orientation different 
from that of the inlet 33, and communicates with a cathode of 
a fuel cell (not shown) via a pipe. 

Further, in the silencing and cooling chamber 31, between 
the discharge outlet 34 and the discharge hole 3D, there is 
provided a water-cooled intercooler core 32 formed of cool 
ing pipes in which cooling water flows with fins attached to 
the cooling pipes. The fins are provided to protrude into fluid 
flow paths formed between the cooling pipes, and divide the 
fluid flow paths into lattice-like flow paths. Further, the fins 
increase heat transfer area between the fluid flowing in the 
flow paths and the cooling pipes to improve mutual heat 
exchange efficiency. 
The intercooler core 32 extends to divide the silencing and 

cooling chamber 31 into a first silencing and cooling chamber 
portion 31A including the inlet 33 and a second silencing and 
cooling chamber portion 31B including the discharge outlet 
34. Consequently, air discharged from the inlet 33 into the 
first silencing and cooling chamber portion 31A inevitably 
passes through the intercooler core 32 to flow into the second 
silencing and cooling chamber portion 31B, and changes its 
direction to be discharged to the outside from the discharge 
outlet 34. In this arrangement, the intercooler core 32 consti 
tutes a silencing and cooling device. 

Next, a description is given of operations of the compressor 
101 according to the first embodiment of the present inven 
tion. 

Referring to FIG.2, in the compressor 101, when the motor 
40 is started, the motor 40 causes the drive shaft 42 to rotate, 
the first gear 11 and the main rotary shaft 6 integral with the 
drive shaft 42 are made to rotate with the rotation of the drive 
shaft 42 in the compression mechanism portion 10, and the 
first rotor 8 is made to rotate together with the main rotary 
shaft 6. With this arrangement, the second gear (not shown) 
engaged with the first gear 11 is made to rotate, and the 
sub-rotary shaft 7 (see FIG. 3) and the second rotor 9 (see 
FIG. 3) are further made to rotate together with the second 
gear. 

Referring to FIG. 3, in this arrangement, the main rotary 
shaft 6 and the first rotor 8 rotate in a direction P which is a 
counterclockwise direction in the drawing, while the sub 
rotary shaft 7 and the second rotor 9 rotate in a direction Q 
which is a clockwise direction in the drawing. 

With this arrangement, a negative pressure is generated in 
the vicinity of the suction hole 3C in the rotor chamber 3A1 
serving as the Suction side, and air as outside air is sucked into 
the rotor chamber 3A1 from the outside of the compressor 
101 via the suction hole 3C and the suction opening 20. The 
sucked air is contained in a space 3E1 surrounded by the first 
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6 
rotor 8 and an inner peripheral surface 3A1A of the rotor 
chamber 3A1, and a space 3E2 surrounded by the second 
rotor 9 and the inner peripheral surface 3A1A of the rotor 
chamber 3A1. The air contained in the spaces 3E1 and 3E2 is 
carried along the inner peripheral surface 3A1A of the rotor 
chamber 3A1 in the directions P and Q, and is discharged to 
the discharge hole 3D serving as the discharge side in a 
pressurized state. All of the compressed air discharged to the 
discharge hole 3D is discharged from the inlet 33 into the first 
silencing and cooling chamber portion 31A of the silencing 
and cooling chamber 31 after passing through the discharge 
hole 3D, further passes through the intercooler core 32 to be 
discharged into the second silencing and cooling chamber 
portion 31B, and is discharged to the outside of the compres 
sor 101 from the discharge outlet 34 to be supplied to the 
cathode of the fuel cell (not shown) as an oxidant. 

In this arrangement, since the cooling water flows in the 
cooling pipes (not shown) in the intercooler core 32, in the 
silencing and cooling chamber 31, when the compressed air 
that has its temperature increased by the compression action 
in the compression mechanism 10A passes through the inter 
cooler core 32, the compressed air is cooled by heat exchange 
with the cooling water in the cooling pipes. 

In addition, the air contained in the spaces 3E1 and 3E2 
causes discharge pulsations when the air is discharged to the 
discharge hole 3D, and the discharge pulsations result in the 
generation of noise. 

However, when the compressed air discharged into the first 
silencing and cooling chamber portion 31 A via the discharge 
hole 3D passes between the lattice-like fins (not shown) of the 
intercooler core 32, the compressed air is straightened, pres 
sure fluctuation thereof is mitigated, the discharge pulsations 
thereof are thereby reduced, and the compressed air is dis 
charged into the second silencing and cooling chamber por 
tion 31B. Therefore, the compressed air discharged to the 
outside of the compressor 101 from the discharge outlet 34 is 
in a state where the discharge pulsations thereof are reduced, 
and the noise generated by the discharge pulsations is 
reduced. In addition, in the case of the compressed air before 
passing through the intercooler core 32 as well, an area of a 
portion where a radiant Sound is generated by the discharge 
pulsation corresponds only to an area of the wall portion of 
the housing 1 Surrounding the first silencing and cooling 
chamber portion 31A, and is therefore small so that the gen 
erated radiant sound is low. Accordingly, in the compressor 
101, the noise resulting from the discharge pulsations is 
reduced by the two actions described above. 
As described above, the compressor 101 according to the 

present invention has the housing 1 which includes the com 
pression mechanism 10A for compressing and then discharg 
ing the sucked air and the intercooler core 32 for cooling the 
discharged air and mitigating the pressure fluctuation thereof. 
The housing 1 has the cylinder block 3 which is integrally 
formed so as to include the rotor chamber 3A1 which accom 
modates the compression mechanism 10A, the silencing and 
cooling chamber 31 which accommodates the intercooler 
core 32, and the discharge hole 3D which provides commu 
nication between the rotor chamber 3A1 and the silencing and 
cooling chamber 31. 

In this arrangement, in the compressor 101, the intercooler 
core 32 is capable of cooling the discharged air, and also 
reducing the noise resulting from the discharge pulsations by 
mitigating the pressure fluctuations of the discharged air. In 
addition, in the compressor 101, the intercooler core 32 has 
both the function of silencing and cooling the air, whereby it 
is possible to reduce the size of the structure for silencing and 
cooling the air. Further, in the compressor 101, the silencing 
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and cooling chamber 31 is made to communicate with the 
discharge side of the rotor chamber 3A1 to be included inte 
grally in the rotor chamber 3A1, whereby the pipe between 
the silencing and cooling chamber 31 and the rotor chamber 
3A1 is obviated making it possible to further reduce the size 
of the structure therefor. Furthermore, since a pipe is not 
required between the silencing and cooling chamber 31 and 
the rotor chamber 3A1, the sound emission area where the 
radiant sound is generated by the discharge pulsations is 
reduced so that it is possible to reduce the noise resulting from 
the radiation of the discharge pulsations. 

Moreover, in the compressor 101, since the first cylinder 
block portion 3A which accommodates the rotor chamber 
3A1 and the second cylinder block portion 3B which accom 
modates the silencing and cooling chamber 31 are integrally 
formed, the rigidity and strength of their respective coupling 
portions are improved. With this arrangement, the first cylin 
der block portion 3A and the second cylinder block portion 
3B vibrate integrally from the mechanical vibration of the 
compression mechanism 10A. As a result, it is possible to 
prevent the occurrence of problems where the individual por 
tions of the cylinderblock 3 independently vibrate to generate 
noise between them, and the individual portions of the cylin 
der block 3 independently vibrate to deform the cylinder 
block 3 and the deformed portion vibrates to generate noise. 
In addition, the first front housing portion 2A and the first rear 
housing portion 4A which accommodate the rotor chamber 
3A1 and the second front housing portion 2B and the second 
rear housing portion 4B which accommodate the silencing 
and cooling chamber 31 are integrally formed, respectively. 
With this arrangement, it is also possible to prevent a situation 
in which the housing portions independently vibrate to gen 
erate noise between the housing portions, or deform the hous 
ing portion and allow the deformed portion to vibrate. 

Consequently, the compressor 101 allows a reduction in 
noise while having the function of cooling the discharged air. 

Note that, when the intercooler core 32 is a water cooled 
type, the intercooler core 32 can reduce the temperature of the 
discharged air by causing the cooling water flowing in the 
cooling pipes inside the intercooler core 32 to perform heat 
exchange with the discharged air passing through the inter 
cooler core 32. In addition, when the intercooler core 32 is an 
air cooled type, the intercooler core 32 can reduce the tem 
perature of the discharged airby causing gas flowing inside 
the intercooler core 32 to perform heat exchange with the 
discharged air passing through the intercooler core 32. Fur 
ther, the intercooler core 32 improves the heat exchange effi 
ciency of the discharged air by having the fins protrude into 
the flow paths in which the discharged air flows. As a result, 
when passing between the fins, the discharged air is straight 
ened and the pressure fluctuations thereofare reduced so that 
discharge pulsations thereofare reduced. Therefore, since the 
intercooler core 32 can perform the functions of silencing and 
cooling the discharged air, the intercooler core 32 allows a 
reduction in the size of the silencing and cooling chamber 31 
by abolishing the use of a silencer or the like. 

In addition, in the compressor 101, since the air discharged 
from the silencing and cooling chamber 31 to the outside is 
cooled, heat resistance required of the pipe connected to the 
discharge outlet 34 of the silencing and cooling chamber 31 is 
reduced. Therefore, it is possible to use a resin pipe instead of 
a metal pipe as the pipe connected to the discharge outlet 34. 
whereby it becomes possible to achieve a reduction in the 
weight of a vehicle on which the compressor 101 is mounted. 

Further, the housing 1 of the compressor 101 has the shell 
41 which accommodates the motor 40 for driving the com 
pression mechanism 10A. With this arrangement, the com 
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8 
pressor 101 is supplied as an assembly of the compressor with 
the compression mechanism portion 10, the silencing and 
cooling portion 30 and the motor 40 provided therein. There 
fore, it becomes possible to provide a small compressor hav 
ing the drive device and the functions of silencing and cooling 
the discharged air. 

Furthermore, in the compressor 101, the first front housing 
portion 2A, the first cylinder block portion 3A and the first 
rear housing portion 4A, and the second front housing portion 
2B, the second cylinder block portion 3B and the second rear 
housing portion 4B are integrally molded by using metal 
material, respectively. With this arrangement, each of the 
front housing 2, the cylinder block 3 and the rear housing 4 is 
formed of one seamless continuous member. Therefore, it 
becomes possible to improve the rigidity and strength 
between the first and second front housing portions 2A and 
2B, the first and second cylinder block portions 3A and 3B. 
and the first and second rear housing portions 4A and 4B. 

In the first embodiment, although the silencing and cooling 
chamber 31 of the silencing and cooling portion 30 is formed 
of the front housing 2, the cylinder block 3 and the rear 
housing 4., the silencing and cooling chamber 31 is not limited 
thereto. The silencing and cooling chamber 31 may also be 
formed of the cylinder block 3 and the front housing 2, or the 
cylinder block 3 and the rear housing 4. 
Second Embodiment 
A compressor 201 according to a second embodiment of 

the present invention has a single-piece structure in which the 
front housing 2, the cylinder block 3 and the rear housing 4 of 
the compressor 101 of the first embodiment are formed of one 
part. In addition, in the compressor 201, the first cylinder 
block portion3A and the second cylinder block portion 3B in 
the compressor 101 of the first embodiment have substan 
tially identical widths. 

Note that, in the following embodiments, the same refer 
ence numerals as those in the above drawings indicate the 
same or similar components so that the detailed description 
thereof is omitted. 

Referring to FIG. 4, the compressor 201 has a cylinder 
block 210 which internally includes a rotor chamber 220 and 
a silencing and cooling chamber 231, a gear cover 25 coupled 
to the cylinder block 210, and a shell 241 of a motor 240 
coupled to the gear cover 25. The cylinder block 210, the gear 
cover 25 and the shell 241 constitute a housing 200 of the 
compressor 201. 
The cylinder block 210 is obtained by integrating the front 

housing 2, the cylinder block 3 and the rear housing 4 in the 
compressor 101 of the first embodiment. The rotor chamber 
220 internally has the main rotary shaft 6, the first rotor 8, the 
sub-rotary shaft 7 and the second rotor 9. The silencing and 
cooling chamber 231 is formed on the discharge side of the 
rotor chamber 220, and internally has the intercooler core 32. 

Referring to FIG. 5 together, which is a view showing a 
central cross section of the cylinder block 210 and the gear 
cover 25 including a line in the y-y direction and a line in the 
Z-Z direction of FIG. 4 as viewed from the direction V, on a 
front side opposite to the side of the gear cover 25, the cylin 
der block 210 integrally has a front wall 210F which corre 
sponds to the front housing 2 in the compressor 101 of the first 
embodiment. The front wall 210F covers the rotor chamber 
220 and the silencing and cooling chamber 231 from the front 
side. In addition, on the rear side which is the side of the gear 
cover 25, the cylinder block 210 integrally has a rear wall 
210E which corresponds to a part of the rear housing 4 in the 
compressor 101 of the first embodiment and covers the silenc 
ing and cooling chamber 231. Note that, in a rear end portion 
210E1 on the rear side in the cylinder block 210, the rotor 
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chamber 220 is opened, and the opening is covered with the 
gear cover 25. That is, the gear cover 25 constitutes a part of 
the rear housing 4 in the compressor 101 of the first embodi 
ment. 

Further, in the front wall 210F, there is formed a core 
insertion opening 210F2 for inserting and installing the inter 
cooler core 32 into the silencing and cooling chamber 231 
from the outside, and there is further formed a discharge 
outlet 234 which provides communication between the 
silencing and cooling chamber 231 and the outside above (+Z 
direction) the core insertion opening 210F2 on a side opposite 
to the side of the rotor chamber 220. 

To an outer surface 210F1 of the front wall 210F, a dis 
charge pipe member 251 is attached. The discharge pipe 
member 251 has a plate-like flange portion 251B which is 
fixed to the front wall 210F by using a fastener such as a bolt, 
and a conduit portion 251A which is provided integrally with 
the flange portion 251B. When the flange portion 251B is 
fixed to the front wall 210F, the flange portion 251B covers 
the core insertion opening 210F2, and a conduit path 251A1 
inside the conduit portion 251A fits the discharge outlet 234 
to provide communication between the silencing and cooling 
chamber 231 and the outside. In addition, the conduit portion 
251A is connected to a pipe which communicates with the 
cathode of the fuel cell (not shown). Note that FIG. 4 is 
depicted with the discharge pipe member 251 being omitted. 
The front wall 210F protrudes at a central portion 210FC 

where the discharge outlet 234 is located upward above both 
side portions so as to match the shape of the discharge outlet 
234. 

Further, in the cylinder block 210, there is formed an upper 
wall 210A which forms the ceiling of the silencing and cool 
ing chamber 231 so as to extend to be inclined downward 
from the front wall 210F toward side walls 210B and 210C 
and the rear wall 210E which are formed to be lower than the 
front wall 210F. 

With this arrangement, the height of the cylinder block 210 
is reduced, and the area of walls Surrounding the silencing and 
cooling chamber 231 is reduced significantly as compared 
with a case where the side walls 210B and 210C and the rear 
wall 210E are formed to have the same height as that of the 
front wall 210F. 

In addition, in the cylinder block 210, in a partition wall 
210G which covers the silencing and cooling chamber 231 
from the side of the rotor chamber 220 below it and partitions 
the rotor chamber 220 from the silencing and cooling cham 
ber 231, there is formed a discharge hole 210I forming an inlet 
233 of the silencing and cooling chamber 231 on the side of 
the rear wall 210E. Further, in the cylinderblock 210, there is 
formed a suction hole 210H in a bottom wall 210D (see FIG. 
6) which is continuous with the side walls 210B and 210C and 
is curved. 

Therefore, air which goes through the inlet 233 from the 
rotor chamber 220 and is discharged into the silencing and 
cooling chamber 231 is discharged from the discharge outlet 
234 and the conduit path 251A1 to the outside after passing 
through the intercooler core 32. 

The silencing and cooling chamber 231 is surrounded by 
the upper wall 210A, the side walls 210B and 210C, the 
partition wall 210G, the front wall 210F and the rear wall 
210E, and is opened at the core insertion opening 210F2, the 
discharge outlet 234 and the inlet 233. Consequently, the 
silencing and cooling chamber 231 is made by forming, in the 
cylinder block 210, a recessed space which has the rear wall 
210E as its bottom portion and extends in the horizontal 
direction from the front wall 21 OF to the rear wall 210E. 
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10 
Referring to FIG. 6, the side walls 210B and 210C of the 

cylinder block 210 extend in parallel with each other without 
bend or the like to form the cylinder block 210 having a 
substantially constant width B from the rotor chamber 220 to 
the silencing and cooling chamber 231. Further, referring to 
FIG. 5, the front wall 210F and the rear wall 210E of the 
cylinder block 210 extend in parallel with each other without 
bends or the like to form the cylinder block 210 having a 
substantially constant length L from the rotor chamber 220 to 
the silencing and cooling chamber 231. 

Referring to FIG. 7, the shell 241 of the motor 240 inter 
nally includes a drive portion and a power source device for 
Supplying electric power to the drive portion, and has a flange 
241A at its end portion. In addition, bolts 241C as fasteners 
extending through the flange 241A and the gear cover 25 are 
screwed into female screw holes (not shown) of the rear end 
portion 210E1 of the cylinder block 210, whereby, together 
with the gear cover 25, the shell 241 is fixed to the cylinder 
block 210. That is, the shell 241 and the gear cover 25 are 
integrally fixed to the cylinder block 210 by using the bolts 
241C extending therethrough. 
The other structures and operations of the compressor 201 

according to the second embodiment of the present invention 
are similar to those of the first embodiment, and hence the 
descriptions thereof are omitted. 

According to the compressor 201 in the second embodi 
ment, effects similar to those of the above-described com 
pressor 101 of the first embodiment can be obtained. 

In addition, in the cylinder block 210 of the compressor 
201, since the silencing and cooling chamber 231 is formed 
into the recessed shape having the rear wall 210E as the 
bottom portion, the silencing and cooling chamber 231 is 
surrounded by the rigid structure. Therefore, the silencing 
and cooling chamber 231 is Surrounded by walls having a 
rigidity greater than that of the walls of the silencing and 
cooling chamber 31 of the first embodiment. With this 
arrangement, the vibration of the walls Surrounding the 
silencing and cooling chamber 231 relative to the other por 
tions of the cylinder block 210 and the deformation thereof 
resulting from the discharge pulsation of the compression 
mechanism 10A are further reduced, and an increase in vibra 
tion by resonance is therefore Suppressed so that it becomes 
possible to reduce noise. 

Further, in the cylinder block 210 of the compressor 201, 
the width and the length are substantially constant from the 
rotor chamber 220 to the silencing and cooling chamber 231. 
Therefore, the cylinder block 210 does not cause a compli 
cated vibration even when discharge pulsations occur inside 
the cylinder block 210. 

Furthermore, the cylinderblock 210 of the compressor 201 
has the discharge outlet 234 which provides communication 
between the silencing and cooling chamber 231 and the out 
side, and the upper wall 210A as the portion of the cylinder 
block 210 opposing the discharge hole 210I is formed into the 
shape inclined from the formation position of the discharge 
outlet 234 toward the rotor chamber 220. With this arrange 
ment, the height of the cylinder block 210 is reduced so that an 
acoustic radiation area of the walls Surrounding the silencing 
and cooling chamber 231 is reduced, and the radiant sound is 
reduced. In addition, the increase in the rigidity of the cylin 
der block 210 by the reduction in height can reduce its vibra 
tion. 

Moreover, in the compressor 201, the shell 241 of the 
motor 240 and the gear cover 25 including a gear mechanism 
having at least one gear 26 (similar to the first gear 11 of the 
previous embodiment) for transmitting the driving force of 
the motor 240 to all of the rotors 8 and 9 are fixed in tandem 
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with each other by using the bolts 241C extending through the 
cylinder block 210. Since the cylinder block 210, the gear 
cover 25 and the shell 241 are coupled and fixed together in 
one line by using the fastener extending therethrough such as 
the bolt 241C, the rigidity of each coupling portion is 
increased so that it is possible to reduce the relative vibration 
between the cylinder block 210 and the shell 241. Note that, 
even when the bolt 241C extends through the cylinder block 
210, a similar effect can be obtained. 

In addition, in the compressor 201 of the second embodi 
ment, although the cylinder block 210 has the substantially 
constant width Band length L, the cylinder block 210 is not 
limited thereto. At least one of the width and the length of the 
cylinder block 210 may be reduced from the rotor chamber 
220 toward the silencing and cooling chamber 231. 
Third Embodiment 

In a compressor 301 according to a third embodiment of the 
present invention, the upper wall 210A of the cylinder block 
210 in the compressor 201 of the second embodiment is a 
member made of a material having damping properties. 

Referring to FIGS. 8 and 9, similarly to the compressor 201 
of the second embodiment, a cylinder block 310 of the com 
pressor 301 has an upper wall 310A, side walls 310B and 
310C, a bottom wall 310D, a front wall 310F, a rotor chamber 
320, a silencing and cooling chamber 331, a suction hole 
310H, a discharge hole 310I and a discharge outlet 334. In 
addition, the cylinder block 310 has a rectangular opening 
310A1 which provides communication between the silencing 
and cooling chamber 331 and the outside in the upper wall 
310A. The cylinder block 310 does not have a rear wall in a 
rear end portion 310E1 but has a cooling chamber opening 
310E2 which opens the silencing and cooling chamber 331 on 
the rear side. The cooling chamber opening 310E2 also serves 
as the core insertion opening, and the intercooler core 32 is 
inserted into the silencing and cooling chamber 331 from the 
cooling chamber opening 310E2 to be installed. 

Further, the compressor 301 has a damping cover 350 
which covers the opening 310A1 from the outside. The damp 
ing cover 350 includes a plate-like edge portion 350A which 
fits the outer surface of the upper wall 310A at the periphery 
of the opening 310A1, and a plate-like main body portion 
350B which is formed integrally with the edge portion 350A 
inside the edge portion 350A. In the damping cover 350, the 
edge portion 350A is fixed to the upper wall 310A by using 
bolts 350C. In addition, the damping cover 350 is formed 
such that the main body portion 350B is positioned opposite 
an inlet 333 (the discharge hole 310I) of the silencing and 
cooling chamber 331. 

Note that the damping cover 350 is made from a material 
having damping properties. As the material having damping 
properties, there can be used a constrained type damping 
material Such as a laminated damping steel sheet or a lami 
nated pasted multilayer sheet that has a resin Sandwiched 
between metal sheets, a non-constrained type damping mate 
rial obtained by pasting, applying or spraying a resin to a 
metal plate, or a damping alloy in which the metal itselfhas a 
vibration absorbing ability. Note that, as the damping alloy, 
there can be used a composite structure-type alloy Such as 
flake graphite cast iron or the like, a ferromagnetic-type alloy 
(based on inner friction) such as Silentalloy (Fe Cr—Al) or 
the like, a dislocation-type alloy such as magnesium alloy or 
the like, and a twinning deformation-type alloy Such as 
Mn Cu alloy or the like. Further, the material having damp 
ing properties has a loss factor (m) of not less than 10°. In this 
arrangement, the damping cover 350 constitutes a wall mem 
ber made from the damping material in the cylinder block 
31 O. 
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12 
The other structures and operations of the compressor 301 

according to the third embodiment of the present invention 
are similar to those of the second embodiment, and hence the 
descriptions thereof are omitted. 

According to the compressor 301 in the third embodiment, 
effects similar to those of the above-described compressor 
201 of the second embodiment can be obtained. 

In the compressor 301, the cylinder block 310 has the 
opening 310A1 which provides communication between the 
silencing and cooling chamber 331 and the outside, and the 
opening 310A1 is covered with the damping cover 350 made 
from the damping material. The damping cover 350 attenu 
ates the deformation resulting from the vibration generated 
by the discharge pulsations of the compression mechanism 
10A, and hence the damping cover 350 allows suppression of 
the vibration of the cylinder block 310 and a reduction in the 
noise of the compressor 301. In addition, by using the damp 
ing cover 350, the noise is not increased even when the 
rigidity of the wall of the cylinderblock 310 is reduced so that 
the damping cover 350 allows a reduction in the weight of the 
compressor 301. 

In the compressor 301 of the third embodiment, although 
the damping cover 350 is provided only on the upper wall 
310A of the cylinder block 310, the damping cover 350 is not 
limited thereto. The damping cover 350 may be provided on 
any of the front wall 310F and the side walls 310B and 310C. 
In addition, although the damping cover 350 is attached to the 
cylinder block 310 by using the bolts 350C, the damping 
cover 350 may also be embedded so as to be integrated with 
the cylinder block 310 at the time of molding. 

Further, the damping cover 350 may be applied to the front 
housing 2, the cylinder block 3 and the rear housing 4 of the 
first embodiment, and the upper wall 210A, the side wall 
210B, the side wall 210C, the front wall 210F and the rear 
wall 210E of the cylinder block 210 of the second embodi 
ment. 
Fourth Embodiment 

In a compressor 401 according to a fourth embodiment of 
the present invention, the damping cover 350 and its sur 
rounding structure in the compressor 301 of the third embodi 
ment are changed. 

Referring to FIGS. 10 and 11, as a cylinder block 410 of the 
compressor 401, there is used a cylinder block similar in 
structure to the cylinder block 210 of the compressor 201 of 
the second embodiment. The cylinder block 410 has an upper 
wall 410A, side walls 410B and 410C, a bottom wall 410D, a 
front wall 410F, a rear wall 410E, a rotor chamber 420, a 
silencing and cooling chamber 431, a Suction hole 410H, a 
discharge hole 410I and a discharge outlet 434. In addition, 
the cylinder block 410 has a rectangular opening 410A1 
which provides communication between the silencing and 
cooling chamber 431 and the outside in the upper wall 410A. 

Further, the compressor 401 has a damping cover 450 
which covers the opening 410A1 from the outside. The damp 
ing cover 450 is made from a material having damping prop 
erties similar to that of the damping cover 350 of the third 
embodiment. The damping cover 450 includes a plate-like 
edge portion 450A which fits the outer surface of the upper 
wall 410A at the periphery of the opening 410A1, and a 
plate-like main body portion 450B which is formed integrally 
with the edge portion 450A inside the edgeportion 450A. The 
main body portion 450B is curved so as to protrude from the 
inside of the silencing and cooling chamber 431 toward the 
outside of the cylinder block 410, and has a smooth convex 
shape. That is, the main body portion 450B is curved in a 
direction from the front wall 410F toward the rear wall 410E 
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and also in a direction from the sidewall 410B toward the side 
wall 410C, and has an egg shell-like shell shape. 

Furthermore, the compressor 401 has a partition plate 451 
between the upper wall 410A and the damping cover 450. The 
partition plate 451 includes a plate-like edge portion 451A 
which fits the outer surface of the upper wall 410A at the 
periphery of the opening 410A1, and a plate-like main body 
portion 451B which is formed integrally with the edgeportion 
451A inside the edge portion 451A. The main body portion 
451B is curved in the direction from the front wall 41 OF 
toward the rear wall 410E and also in the direction from the 
side wall 410B toward the side wall 410C so as to protrude 
from the outside of the cylinderblock 410 toward the inside of 
the silencing and cooling chamber 431. The main body por 
tion 451B has the egg shell-like shell shape. Moreover, the 
partition plate 451 is formed with a plurality of through holes 
451C which extend through the main body portion 451 B. 
The damping cover 450 and the partition plate 451 are fixed 

to the upper wall 410A by using bolts 452 together with their 
respective edge portions 450A and 451A. With this arrange 
ment, the partition plate 451 partitions a part of the silencing 
and cooling chamber 431, and a hollow 453 surrounded by the 
damping cover 450 and the partition plate 451 is formed at 
position opposing an inlet 433 (the discharge hole 410I) of the 
silencing and cooling chamber 431. 

In the hollow 453, a thickness D in a direction from the 
silencing and cooling chamber 431 toward the hollow 453 
along a central axis 451CC of the through hole 451C becomes 
smaller from the center toward end portions so that the thick 
nesses D at the individual through holes 451C are not identi 
cal. 

Consequently, air having the pulsations discharged from 
the inlet 433 into the silencing and cooling chamber 431 
passes through the intercooler core 32, then flows toward the 
partition plate 451, and flows into the hollow 453 through the 
through holes 451C. With the airflowing into the hollow 453, 
air inside the hollow 453 acts as a spring, whereby resonance 
(Helmholtz resonance) occurs inside the hollow 453, fric 
tional loss at each through hole 451C is increased, and the 
pulsation of the air is reduced. In addition, the thickness D of 
the hollow 453 differs depending on the position of the 
through hole 451C, and the frequency of the reduced pulsa 
tion thereby differs. With this arrangement, in the hollow 453, 
the pulsation of the air is reduced in a wide frequency range. 

Further, since the main body portion 450B of the damping 
cover 450 has the shell shape, the rigidity thereof is high as 
compared with that of the flatplate-like damping cover 350 of 
the third embodiment. With this arrangement, the damping 
cover 450 is capable of suppressing the vibration of the damp 
ing cover 450 by its high rigidity, and also Suppressing the 
radiation of the vibration via the damping cover 450 by hav 
ing material characteristics with damping properties. 

Consequently, the pulsations of the air discharged into the 
silencing and cooling chamber 431 are reduced in the inter 
cooler core 32 and then further reduced in the hollow 453 in 
the wide frequency range, and the radiation of the vibration to 
the outside, i.e., the radiation of Sound is suppressed by the 
damping cover 450 having high rigidity and damping prop 
erties. 
The other structures and operations of the compressor 401 

according to the fourth embodiment of the present invention 
are similar to those of the third embodiment, and hence the 
descriptions thereofare omitted. 

According to the compressor 401 in the fourth embodi 
ment, effects similar to those of the above-described com 
pressor 301 of the third embodiment can be obtained. In 
addition, since the hollow 453, which communicates with the 
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14 
silencing and cooling chamber 431 via the plurality of 
through holes 451C and has the varied thicknesses, is pro 
vided adjacent to the inner side of the damping cover 450, the 
vibration propagated to the damping cover 450 is reduced in 
the wide frequency range, the damping cover 450 in the shape 
having high rigidity reduces the vibration of the damping 
cover 450, and the radiation of sound resulting from the 
vibration is thereby reduced. Therefore, the compressor 401 
is capable of reducing more noise than the compressor 301 of 
the third embodiment. 

In the compressor 401 of the fourth embodiment, although 
the damping cover 450 and the partition plate 451 are only 
provided on the upper wall 410A of the cylinder block 410. 
the damping cover 450 and the partition plate 451 are not 
limited thereto, and they may be provided on any of the front 
wall 410F and the side walls 410B and 410C. In addition, 
although the damping cover 450 and the partition plate 451 
are attached to the cylinder block 410 by using the bolts 452, 
they may also be embedded so as to be integrated with the 
cylinder block 410 at the time of molding. 

Further, in the compressor 401 of the fourth embodiment, 
although the damping cover 450 and the partition plate 451 
each having the shell shape are provided, the partition plate 
451 may have a flat plate-like shape, and the damping cover 
450 and/or the partition plate 451 may have a semi-cylindrical 
shape curved only in one direction. In this case as well, there 
is formed the hollow 453 having the dimensions D which are 
not identical at the individual through holes 451C. 

Furthermore, in the compressor 401 of the fourth embodi 
ment, although the damping cover 450 is provided on the 
upper wall 410A of the cylinder block 410 as a separate 
member, the upper wall 410A itself may be formed into the 
shell shape. In this case as well, there is formed the hollow 
453 having the thicknesses D which are not identical at the 
individual through holes 451C, and the rigidity of the upper 
wall 410A is further improved so that the radiant sound is 
reduced. In each of the front housing 2, the cylinder block 3 
and the rear housing 4 of the first embodiment, and the cyl 
inder block 210 of the second embodiment, the wall thereof 
may be formed into the shell shape. For example, in the case 
of the cylinder block 210 of the second embodiment, as 
shown in FIG. 12, the upper wall 210a, can beformed into the 
shell shape. In this arrangement, the rigidity of the upper wall 
is improved so that the radiation of sound from this wall is 
reduced. 

Moreover, either or both of the damping cover 450 and the 
partition plate 451 may be applied to the front housing 2, the 
cylinder block 3 and the rear housing 4 of the first embodi 
ment, and the upper wall 210A, the side wall 210B, the side 
wall 210C, the front wall 210F and the rear wall 210E of the 
cylinder block 210 of the second embodiment. In the third 
embodiment, instead of the flatplate-like damping cover 350, 
the damping cover 450 may be used. The partition plate 451 
may be provided in combination with the flat plate-like damp 
ing cover 350 of the third embodiment. 

Further, as shown in FIG. 13, a sound absorbing material 
454 may be put into the whole or a part of the hollow 453 in 
the compressor 401 of the fourth embodiment. The sound 
absorbing material 454 may be a material which attenuates 
the pulsations, or a material having elasticity which generates 
another resonance in the hollow 453 to further reduce the 
pulsations in another frequency, and it is possible to thereby 
further reduce the pulsations in the hollow 453. As the sound 
absorbing material 454, there can be used, e.g., a porous 
element, an elastic element, or a foam element or the like. 

In each of the compressors 101 to 401 of the first to fourth 
embodiments, although the water-cooled intercooler core 32 
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is provided in each of the silencing and cooling chambers 31, 
231, 331 and 431, the intercooler core 32 is not limited 
thereto, and an air-cooled intercooler core may be provided. 

In the compressors 101 to 401 of the first to fourth embodi 
ments, the discharge outlets 34, 234,334 and 434 are formed 
in the side portion 3BA, the front wall 210F, the front wall 
310F and the front wall 410F of the cylinder blocks 3, 210, 
310 and 410, respectively. Consequently, when each of the 
compressors 101 to 401 is mounted on a vehicle such that 
each of the silencing and cooling chambers 31, 231,331 and 
431 is positioned on the upper side of the compressor, each of 
the discharge outlets 34,234,334 and 434 is laterally directed 
so that it becomes easy to mount each of the compressors 101 
to 401 with each of the discharge outlets 34,234,334 and 434 
directed in a direction other than a direction toward a passen 
ger of the vehicle. 

In each of the compressors 101 to 401 of the first to fourth 
embodiments, although the gear cover 5 or 25 is provided 
between the rear housing 4 and the shell 41 of the motor 40, 
or between the cylinder block 210, 310 or 410 and the shell 
241 of the motor 240, the gear cover is not limited thereto. The 
gear cover 5 or 25 may be attached to the front housing 2 or 
the cylinder block 210, 310 or 410 on a side opposite to the 
side of the motor 40 or 240. 

In each of the first to fourth embodiments, although each of 
the compressors 101 to 401 is a Roots air compressor, the 
compressor is not limited thereto, and there can be used a 
compressor which generates discharge pulsations such as a 
screw compressor, a centrifugal compressor or the like. 

In each of the first to fourth embodiments, although each of 
the compressors 101 to 401 is used to compress and send a 
fluid to the fuel cell of the fuel cell vehicle, the compressor is 
not limited thereto, and can also be applied to a compression 
mechanism of a Supercharger. 
What is claimed is: 
1. A compressor comprising: 
a housing including a cylinderblock having a first cylinder 

block portion and a second cylinder block portion; 
a compression mechanism including a plurality of rotating 

bodies for compressing and discharging a fluid; and 
a silencing and cooling device including a fluid-cooled 

intercooler core for cooling the discharged fluid and 
mitigating a pressure fluctuation thereof, wherein 

the first cylinderblock portion defines a compression space 
which accommodates the compression mechanism, 

the second cylinder block portion defines a silencing and 
cooling space which accommodates the silencing and 
cooling device, 

a communicating hole which provides communication 
between the compression space and the silencing and 
cooling space is defined in a partition wall between the 
first cylinder block portion and the second cylinder 
block portion, and 

the housing has a partition plate that is provided between 
the partition wall and a wall portion Surrounding the 
silencing and cooling space, is spaced from the partition 
wall, defines a hollow between the partition plate and the 
wall portion, and includes a hole that allows communi 
cation between the silencing and cooling space and the 
hollow. 

2. The compressor according to claim 1, wherein the hole 
defined by the partition plate is a plurality of holes, and a 
thickness of the hollow in a direction from the silencing and 
cooling space toward the hollow along a central axis of each 
of the plurality of holes of the partition plate differs depend 
ing on a position of each hole of the plurality of holes defined 
by the partition plate. 
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16 
3. A compressor comprising: 
a housing including a cylinderblock having a first cylinder 

block portion and a second cylinder block portion; 
a compression mechanism including a plurality of rotating 

bodies for compressing and discharging a fluid; and 
a silencing and cooling device including a fluid-cooled 

intercooler core for cooling the discharged fluid and 
mitigating a pressure fluctuation thereof, wherein 

the first cylinderblock portion defines a compression space 
which accommodates the compression mechanism, 

the second cylinder block portion defines a silencing and 
cooling space which accommodates the silencing and 
cooling device, the second cylinder block portion 
including a discharge outlet which provides communi 
cation between the silencing and cooling space and an 
environment outside of the compressor and allows the 
fluid in the silencing and cooling space to be discharged 
to the environment outside, 

a communicating hole which provides communication 
between the compression space and the silencing and 
cooling space is defined between the first cylinder block 
portion and the second cylinder block portion, 

the intercooler core extends to divide the silencing and 
cooling space into a first silencing and cooling space 
portion including the communicating hole and a second 
silencing and cooling space portion including the dis 
charge outlet, 

the second cylinder block includes a first partition wall 
defining the first silencing and cooling spaceportion, the 
communicating hole being defined in the first partition 
wall, and a second partition wall defining the second 
silencing and cooling space portion, 

a wall portion of the second partition wall opposing the 
communicating hole across the silencing and cooling 
space is sloped from the discharge outlet toward the 
compression space, and 

the wall portion of the second partition wall is positioned at 
an acute angle relative to the first partition wall in a 
cross-sectional side view of the compressor. 

4. A compressor comprising: 
a housing including a cylinderblock having a first cylinder 

block portion and a second cylinder block portion; 
a compression mechanism including a plurality of rotating 

bodies for compressing and discharging a fluid; and 
a silencing and cooling device including a fluid-cooled 

intercooler core for cooling the discharged fluid and 
mitigating a pressure fluctuation thereof, wherein 

the first cylinderblock portion defines a compression space 
which accommodates the compression mechanism, 

the second cylinder block portion defines a silencing and 
cooling space which accommodates the silencing and 
cooling device, 

a communicating hole which provides communication 
between the compression space and the silencing and 
cooling space is defined in a partition wall between the 
first cylinder block portion and the second cylinder 
block portion, 

the housing defines an opening extending through an outer 
wall of the second cylinder block portion, the opening 
being covered with a wall member made from a damping 
material that Suppresses noise from the compressor, 

the second cylinder block portion includes a discharge 
outlet which provides communication between the 
silencing and cooling space and an environment outside 
of the compressor and allows the fluid in the silencing 
and cooling space to be discharged to the environment 
outside, 
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the outer wall extends across the silencing and cooling 
space and is angled relative to the partition wall from the 
discharge outlet toward the compression space, and 

the outer wall is positioned at an acute angle relative to the 
partition wall in a cross-sectional side view of the com 
pressor. 

5. A compressor comprising: 
a housing including a cylinderblock having a first cylinder 

block portion and a second cylinder block portion; 
a compression mechanism including a plurality of rotating 

bodies for compressing and discharging a fluid; and 
a silencing and cooling device including a fluid-cooled 

intercooler core for cooling the discharged fluid and 
mitigating a pressure fluctuation thereof, wherein 

the first cylinderblock portion defines a compression space 
which accommodates the compression mechanism, 

the second cylinder block portion defines a silencing and 
cooling space which accommodates the silencing and 
cooling device, the second cylinder block portion 
including a discharge outlet which provides communi 
cation between the silencing and cooling space and an 
environment outside of the compressor and allows the 
fluid in the silencing and cooling space to be discharged 
to the environment outside. 

a communicating hole which provides communication 
between the compression space and the silencing and 
cooling space is defined between the first cylinder block 
portion and the second cylinder block portion, 

the intercooler core extends to divide the silencing and 
cooling space into a first silencing and cooling space 
portion including the communicating hole and a second 
silencing and cooling space portion including the dis 
charge outlet, 

the second cylinder block includes a first partition wall 
defining the first silencing and cooling spaceportion, the 
communicating hole being defined in the first partition 
wall, and a second partition wall defining the second 
silencing and cooling space portion, 

a wall portion of the second partition wall opposing the 
communicating hole across the silencing and cooling 
space is sloped from the discharge outlet toward the 
compression space, and 

a height of the silencing and cooling space between the first 
partition wall at the communicating hole and the wall 
portion of the second partition wall is shorter than a 
height of the silencing and cooling space between the 
first partition wall and the wall portion of the second 
partition wall at the discharge outlet. 

6. A compressor comprising: 
a housing including a cylinderblock having a first cylinder 

block portion and a second cylinder block portion: 
a compression mechanism including a plurality of rotating 

bodies for compressing and discharging a fluid; and 
a silencing and cooling device including a fluid-cooled 

intercooler core for cooling the discharged fluid and 
mitigating a pressure fluctuation thereof, wherein 

the first cylinderblock portion defines a compression space 
which accommodates the compression mechanism, 

the second cylinder block portion defines a silencing and 
cooling space which accommodates the silencing and 
cooling device, 

a communicating hole which provides communication 
between the compression space and the silencing and 
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cooling space is defined in a partition wall between the 
first cylinder block portion and the second cylinder 
block portion, 

the housing defines an opening extending through an outer 
wall of the second cylinder block portion, the opening 
being covered with a wall member made from a damping 
material that suppresses noise from the compressor, 

the second cylinder block portion includes a discharge 
outlet which provides communication between the 
silencing and cooling space and an environment outside 
of the compressor and allows the fluid in the silencing 
and cooling space to be discharged to the environment 
outside, 

the outer wall extends across the silencing and cooling 
space and is angled relative to the partition wall from the 
discharge outlet toward the compression space, and 

a height of the silencing and cooling space between the 
partition wall at the communicating hole and the outer 
wall is shorter than a height of the silencing and cooling 
space between the partition wall and the outer wall at the 
discharge outlet. 

7. A compressor comprising: 
a housing including a cylinderblock having a first cylinder 

block portion and a second cylinder block portion: 
a compression mechanism including a plurality of rotating 

bodies for compressing and discharging a fluid; and 
a silencing and cooling device including a fluid-cooled 

intercooler core for cooling the discharged fluid and 
mitigating a pressure fluctuation thereof, wherein 

the first cylinderblock portion defines a compression space 
which accommodates the compression mechanism, 

the second cylinder block portion defines a silencing and 
cooling space which accommodates the silencing and 
cooling device, the second cylinder block portion 
including a discharge outlet which provides communi 
cation between the silencing and cooling space and an 
environment outside of the compressor and allows the 
fluid in the silencing and cooling space to be discharged 
to the environment outside, 

a communicating hole which provides communication 
between the compression space and the silencing and 
cooling space is defined between the first cylinder block 
portion and the second cylinder block portion, 

the intercooler core extends to divide the silencing and 
cooling space into a first silencing and cooling space 
portion including the communicating hole and a second 
silencing and cooling space portion including the dis 
charge outlet, 

the second cylinder block includes a first partition wall 
defining the first silencing and cooling space portion, the 
communicating hole being defined in the first partition 
wall, and a second partition wall defining the second 
silencing and cooling space portion, 

a wall portion of the second partition wall opposing the 
communicating hole across the silencing and cooling 
space is sloped from the discharge outlet toward the 
compression space, and 

the wall portion of the second partition wall extends across 
the silencing and cooling space and the compression 
mechanism in a cross-sectional side view of the com 
pressor. 


